Atkinson & Ballantyne (1979) have revived interest in the hypothesis (Ellenby & Gilbert, 1957 , 1958 that calcium is active in the hatching mechanism of Globodera rostochiensis (Woll.) .
Of the experiments reported by Atkinson & Ballantyne (1979) and Atkinson et al. (1980) , the inhibition by lanthanum chloride and ruthenium red of hatching induced by potato-root exudate, seems the strongest evidence for the involvement of calcium ions directly in the initiation of hatching.
We have re-examined the inhibitory action of the two compounds and suggest alternative explanations for the experimental results.
MATERIALS AND METHODS
G. rostochiensis, Rol, was raised on pot-grown potato plants and the cysts extracted by standard methods (Shepherd, 1970) . Hatching tests were made with batches of 100 cysts in three-fold (or greater) replication in solid watchglasses. Cysts were soaked for a week in glass distilled water, the water was then replaced by a test solution. A count was made of the number of juveniles hatched after a 10 day treatment with the test solution (Shepherd, 1970) . Potato-root exudate was obtained as described by Shepherd (1970) , and used in hatching tests at its optimum dilution of 1:4.
In some experiments in which potato-root exudate was treated with ruthenium red at 25°, the reagent was subsequently removed by passing the solution (10 ml) through a column of Dowex 50W x 8, form (31 x 1.0 cm internal diameter). The eluate together with aqueous washings (2 bed volumes) of the column, was evaporated to dryness in vacuo at 30° and the solutions of the non-volatile material in water (10 ml) were used for the hatching tests. Column eluates obtained from test solutions after 5 days or less at 25° were clear and colourless. The column eluate obtained from aqueous or potatoroot exudate solutions of ruthenium red, stored for 10 days at 25°, contained a black colloidal material.
The amount of colloid present in the test samples could be diminished by several successive cycles of evaporation and extraction, or by dialysis. For the latter, the column eluate was concentrated in vacuo to about 0.5 ml and transferred with washing to a small dialysis sac which was immersed in distilled water (40 ml) for 24h at 3°. The dialysate solution was evaporated to dryness in vacuo and redissolved in water ( 1 0 ml, less a correction for the volume of liquid left in the dialysis sac).
The potato-root exudate control solutions (see Table II ) were treated in an identical manner to the exudate solutions containing ruthenium red i.e. after the storage period, both control and test solutions were submitted to the Dowex column, evaporation/extraction cycle. In experiments on the effects of lanthanum chloride and ruthenium red on movement, juveniles (3 or 4 days old) were transferred from water to solutions of the reagents; 200 to 400 juveniles were removed at intervals and the number moving counted.
Decomposition of ruthenium red in solution at 25° was followed spectroscopically by the decrease in absorption at 535 nm. Reaction mixtures in which precipitates formed were centrifuged at 2000 g, for 5 min. before spectroscopic examination. Hatch ratings (Clarke & Shepherd, 1964; 1966) were calculated from (Hs-HwlHc x Hw) x 100, where Hs is the hatch obtained with the test compound and Hw and He are the hatches obtained with distilled water and potato-root exudate at its optimum concentration, respectively. Significance of results was estimated by analysis of variance following log transformation. Fig. 1 . Emergence of juveniles from cysts of G. rostochiensis in solutions of lanthanum chloride in glass distilled water (GWD) (0) and in a 1: 4 dilution of potato-root exudate (PRE) ( . ). Fourfold replication, batches of 100 cysts for each test. Mean juvenile emergence in the 1:4 dilution of potato-root exudate, 5088; in distilled water, 33. Vertical lines represent the limits of the standard error of means derived from transformed data.
